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Description 

This invention is concerned with a new and improved process for the preparation ot 6,7-di-(chloro)-1 ,5-di-(hydro)- 
imidazo[2,1-b]-quinazolin-2[3H]-one of the formuia 



H 




[anagrelide], with 2-(cyanoimino)-quinazoline derivatives as new intermediates useful in the preparation of this com- 
pound and with a process for the preparation of the said new intermediates. 

It is known that 6,7-di-(chloro)-1 ,5-di-{hydro)-imidazo-[2,1 -b]-quinazolin-2[3H]-one [anagrelide] is a valuable blood 
platelet antiaggregative compound which has been recently reported to be a potent inhibitor of cyclic adenosine mono- 
phosphate phosphodiesterase. 

Several methods are known lor the preparation of 6,7-di-(chloro)-1 ,5-di-(hydro)-imidazo[2,1 -b]-quinazolin-2[3H]- 
one [anagrelide]. 

The U.S. patent specification No. 3,932,407 discloses a process for Ihe preparation of 6.7-di-(chloro)-1,5-di-(hy- 
dro)--imidazo[2,1-b]-quinazolin-[3H]-one hydrobromide [anagrelide hydrobromide] which comprises boiling a diamine 
of the general formula 




rr a , 



wherein 

R is an ester group, 

with cyanogen bromide in elhanol. The reaction lime is rather long, it lasts for 22 hours. An improved method is disclosed 
in the U.S. patent specification No. 4, 146,718. According to this method the diamine of the general formula I la is boiled 
with cyanogen chloride, cyanogen bromide or cyanogen iodide for a long time, i.e. for 12 to 1B hours, to yield as 
intermediate a 2-iminoquinazoline salt of the general formula 
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wherein 

R slands for an ester group and 
HAL represents halogen, 

and the base liberated from this intermediate is then boiled for 4 hours in ethanol to obtain 6,7-di-(chloro)-1 ,5-di-(hydro)- 
rmidazo[2,1-b]-quinazolin-2[3H]-one [anagrelide]. 

A serious drawback of both methods resides in the application ol extremely toxic cyanogen halides, requiring 
special technology and special equipments on an industrial scale production. 

According to the process described in the U.S. patent specification No. 3,932,407 a diamine of the general formula 
II is subjected to cyclization with 1,1-carbonyldiimidazole, the corresponding quinazolin-2-one ester of the general 
formula 




wherein 

R is an ester group, 

thus obtained is reacted withphosphorus oxychloride to yield the corresponding quinazoline ester ol the general formula 
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10 

wherein 

R is an ester group, 

and this latter compound is boiled with ethanolic ammonia to obtain 6,7-di-(chloro)-1,5-di-(hydro)-imidazo[2,1-b]-- 
1£ quinazolin-2[3H]-one [anagrelide]. The disadvantages of this process reside in the facts that 1,1-carbonyldilmldazole 
is a difficultly available substance, and when reacting a quinazolin-2-one ester of the general formula V with phosphorus 
oxychloride, the ac id-sensitive ester group decomposes, causing the formation of a considerable amount of by-prod- 
ucts. This is the reason why the patent specification discloses only the yield of the crude product and is silent about 
the losses of purification. The closing step of this synthesis is also disadvantageous since the reaction with ethanolic 
20 ammonia is to be carried out at an elevated pressure and the reaction time is rather long, i.e. 16 hours. 
The cyclization of a compound of the general formula VI, 
in which 

R is ethoxycarbonyl, 

with ethanolic ammonia, is described by Japanese authors in J. Heterocyclic chem, J8, 67 (1981), too, but this reaction 
25 is also carried out at an elevated pressure in a closed bomb tube, at a temperature of 120°C for 16 hours, and hence 
this process is also disadvantageous for an industrial scale production. 

The U.S. patent specification No. 3,932,407 describes a further process for the preparation of the 6,7-di-(chloro)- 
1 ,5-di-(hydro)-imidazo[2.1 -b]-quinazolin-2[3H]-one [anagrelide] of formula I. According to this process a diamine of the 
general lormula 

30 




wherein 

45 r is an ester group, 

is reacted with a cyanogen halide to form a quinazolinone ol the general formula 



so 



55 



5 
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wherein 

R is an ester group, 

which is then cyclized inloan imidazoquinazolinone derivative of the general lormula 



mar 



a H z 



The latter compound is chlorinated at an elevated pressure, in the presence of anhydrous iron chloride 1o obtain 6,7-di- 
(chloro)-1 ,5<li-(hydro)-imidazo[2.1-b]-quinazolin-2[3H]-one [anagrelide]. A serious drawback of this method, in addi- 
tion to the foregoing ones, resides in the fact that during the chlorination process not only the desired 6,7-di-(chloro)- 
derivative is obtained, but further dichloro isomers, chlorinated in other positions of the aromatic ring, are also formed, 
and the separation thereof from the 6,7-di-(chloro)-1,5-di-(hydro)-imidazo[2,1-b]-quinazolin-2[3H]-one [anagrelide] of 
formula I is rather cumbersome. This may be the reason why the patent specification is silent about the isolation, 
identification and even the melting point ol the 6,7-di-(chloro)-1,5-di-(hydro)-imidazo[2,1-b]-quinazolin-2[3H]-one [an- 
agrelide] ol the formula I, only the 6-(chloro)-7-(bromo) analogue thereof is described, but yield data are given only tor 
the crude product and neither the losses of purification nor the separation ol the isomers are mentioned. 

According to the method described in the U.S. patent specification No. 4,208,521 a diamine of the general formula 

lla, 



R stands for an ester group, 
is reacted with a guanile derivative of the general formula 



H - N ^ 



6 
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X represents a leaving group, 
to obtain directly 6,7-di-(chloro)-1,5-di-(hydro)-imidazo-r2,1-b]-quinazolin-2[3H]-one [anagrelide]. As leaving group 
amino, alkylthio, arylthio and optionally substituted nitrogen-containing heterocyclic groups are mentioned, but as re- 
gards the preparation of 6,7-di-(chloro)-1.5-di-(hydro)-imidazo-[2,1-b]-quinazolin-2[3H]-one only the more reactive 1- 
(guanile)-3,5-di-(methyl)-pyrazole nitrate is specified, which is boiled for as long as 24 hours to obtain 6,7-di-(chloro)- 
1,5-di-(hydro)-imidazo[2,1-b]-quinazolin-2[3H]-one [anagrelide] with a yield of 40%. The very long reaction time and 
the low yield and particularly the low purity of the desired product because of formation of a side-product difficultly 
separable from the desired product render this process uneconomical for industrial scale production. In case of other 
carboxamidine derivative reactants the reaction times and yields are still more unfavorable even wilh starting substanc- 
es not containing chlorine atoms in the benzene ring. 

From EP-A-O 406 958, particularly page 4, line 36 to page 5, line 26 it has been known to prepare 1 ,5-di-(hydro)- 
imidazo[2,1-b]-quinazolin-2[3H)-ones substituted in the 6-posilion by an acyl group, an oxyme group or a carboxy 
alkenyl group, optionally substituted, by thermic cyclization of [2-(cyanoimino-1 ,3,4-tetra-(hydro)-quinazolin-3-yl]-car- 
bonic acid alkylesters in the presence of acids. As solvents alkanols, e.g. ethanol, propanol or butanol, have been 
indicated. No example has been described for this reaction. 

Further in EP-A-O 406 958 it has been described the reaction of [2-(amino)-benzylamino|-carbonic acid alkylesters, 
substituted in the 6-position by an acyl group, an oxyme group or a carboxyalkenyl group, optionally substituted, wilh 
N-cyanoimido-S.S-dimethyldithiocarbonale or with an O-alkylisourea or S-a!kylisothiourea to form [2-(cyanoimino)- 
1 ,2,3,4-tetra-(hydro)-quinazolin-3-yl]-carbonic acid alkylesters, substituted in the 6-position by an acyl group, an oxyme 
group or a carboxyalkenyl group, optionally substituted. No particulars of this reaction have been indicated. 

Particulars of such reaction can be taken from Chemical and Pharmaceutical Bulletin, Vol. 28, No. 5, 1980, pages 
1357 to 1364, particularly page 1363, second paragraph. There it has been described the reaction of N-[2-(amino)- 
benzylamino]-N-[benzyl]-amine with dimethyl cyanoimidodithiocarbonate at 180 to 200°C (in the melt) for 30 minutes 
to form 3-benzyl-2-cyanoimino-1,2,3,4-tetrahydroquinazoline in a yield of 57%. 

The problem underlying to the present invention is to create a simple process which enables the favourable prep- 
aration ol Ihe 6,7-di-(chloro)-1.5-di-(hydro)-imidazo[2,1-b]-quinazolin-2[3H]-one [anagrelide] of the formula I. 

A subject-matter of the present invention is a process for the preparation of 6,7-di-(chloro)-1 ,5-di-(hydro)-imidazo 
[2,l-b]quinazolin-2[3H]-one of formula 



H 

I 




I 



or a salt thereof including their hydrates, which is charactarized by subjecting [2-(cyanoimino)-5-,6-di-(chloro)- 
1 ,2,3,4-letra-(hydro)-quinazolin-3-yl]-acetonilrile or a [2-(cyanoimino)-5,6-di-(chloro)-1 ,2,3,4-tetra-(hydro)-quinazolin- 
3-yl]-acetic acid alkylester of the general formula 
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H 




wherein 

R' stands lor a cyano group or a group ol the formula 
0 

n 

- c - 0 - & L xrv r 



in which latter 

represents a straight or branched alkyl group having from 1 to 6 carbon atom(s), optionally carrying 
a phenyl subsequent, 

to thermic cyclization in an acidic medium with ethylene glycol, ethylene glycol dimethyl ether, ethylene glycol diethyl 
ether, diethylene glycol dimethyl ether, diothylene glycol diethyl ether, 2-(methoxy)-ethanol, 2-(ethoxy)-ethanol, N-(me- 
thyl)-pyrrolidone, dimelhyltormamide, acetonitrile and/ /or dioxane and/or in an aliphatic organic acid having from 1 to 
4 carbon atom(s) as [a] solvent(s). 

The hydrates of the 6,7-di-(chloro)-1,5-di-(hydro)-imidazo[2,1-b]-quina2olin-2[3H]-one [anagrelide] may be e.g. 
semihydrates and monohydrates. 

Examples for the alkyl group represented by are methyl, ethyl, propyl, isopropyl, butyl, tert. -butyl, pentyl and 
hexyl groups. 

Preferably the alkyl group represented by R 1 is such having from 1 lo 4 carbon atom(s). These groups may be 
substituted by one phenyl group at any carbon atom. 

According to an advantageous embodiment of the invention the cyclization is carried out in a mixture of 1 or more 
solvent(s) inert towards the reactants and a mineral acid. 

Preferably it is boiled for 20 to 180 minutes. 

The above solvents are such having a boiling point exceeding 80"C. 

As a mineral acid preferably hydrogen chloride is used. 

Particularly as an aliphatic organic acid having from 1 to 4 carbon atom(s) acetic acid is used. 
In cases in which the cyclization is performed by using as a solvent an aliphatic organic acid thBre is no need lor 
using a mineral acid but additionally also the latter can be used. 

The thermic cyclization is preferably carried out at a temperature from S0°C to 130°C. 

When the reaction is accomplished, the reaction mixlure can be cooled and the product filtered off either in form 
of a salt or, after neutralization, in form of the free base. 

The starting [2-(cyanoimino)-5,6-di-(chloro)-1,2,3,4-tetra-(hydro)-quinazolin-3-yl]-acetonitriles and -acetic acid 
alkylesters of the general formula III are new compounds 

Hence as a further subject matter of the present invention there are provided for new 2-(cyanoimino)-quinazoline 
derivatives of the general formula 
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R' stands for a cyano group or a group of the formula 

0 

n 

- C - 0 - R, 



in which latter 

represents a straight or branched alkyl group having from 1 to 6 carbon atom{s), optionally carrying 
a phenyl substituent. 

Surprisingly further reacting them by the process according lo the invention having peculiarity yields 6,7-di-(chloro)- 
1,5-di-(hydro)-imidazo(2,1-b]-quinazolin-2[3H]-one [anagrelide] with superior results. 

A still further subject mailer of the invention is a process for the preparation of the (2-(cyanoimino)-5,6-di-(chloro)- 
1.2 r 3 r 4-tetra-(hydro)-quinazolin-3-yl]-acotonitriles or -acetic acid alkylesters according to the invention which is char- 
acterized by reacting a [2-(amino)-5,6-di-(chloro)-benzylamino]-acetonitrile or a [2-(amino)-5,6-di-(chloro)-benzylami- 
no]-acetic acid alkylester of the general formula 



a 



i 

a 



H 
I 

. N- 



C-R' 



II 



wherein 

R' is as defined above, 
with a cyanoimino derivative ol the general lormula 



^C = M 

N 
II 
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wherein 

L is a leaving group. 
Preferably as cyanoimino derivative of the general formula XI such one is used 
in which 

L stands for a group of formula 

X-R 2 



X represents oxygen or sullur and 

R 2 means an alkyl group having from 1 to 6, particularly 1 to 4, carbon atom(s), optionally carrying a phenyl substit- 
uenl. 

Suitably the reaction of the compounds of the general formulae II and XI is carried out in [a] solvent(s) Inert towards 
the reactants, particularly in an alcohol having from 1 to 8 carbon atom(s), most particularly in such having Irom 1 to 
4 carbon atom(s), and/or [an] apolar and/or polar aprotic solvent(s). Above all isopropanol, benzene, acetonitrile and/ 
or dimethylformamide are used as solvent(s). 

Suitably the reaction is carried out at a temperature from 0°C to 100°C I preferably from 20°Cto80°C, particularly 
preferably at room temperature. 

The [2-(cyanoimino)-5,6-di-(chloro)-1 ,2,3,4-(hydro)-quinazolin-3-yl]-acetonitriles or -acetic acid alkylesters of the 
general formula III can be isolated from the reaction mixture by methods known par se, generally by conventional 
filtration followed by recrystallization from an appropriate solvent. 

The [2-(amino)-5,6-di-(chloro)-benzylamino]-acelonitrile and [2-(amino)-5,6-di-(chloro)-bertzylamino]-acelic acid 
alkylesters of the general formula II used as starting substances can be prepared e.g. by subjecting the nitro and cyano 
groups of 2,3-di-(chloro)-6-(nitro)-benzonitrile to reduction and reacting the compound 2,3-di-(chloro)-6-(amino)-meth- 
ylamine of formula 




C — NH 



45 thus obtained with a haloacetic acid ester or haloacetic nitrila of the general formula 



wherein 

X stands for halogen and R' is as stated above. 
The invention provides a process for the preparation of 6,7-di-(chloro)-1 ,5-di-(hydro)-imidazo[2,1 -b]-quinazolin-2 
[3H]-one [anagrelide] of formula I which is more advantageous than the hitherto known processes due to the elimination 
of toxic reactants, the simple reaction steps, the short reaction time and the high yield and purity of the product. 
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The invention is lurther illustrated by the following Examples. 
Example 1 

5 6,7-Dichloro-1,5-dihydroimidazo[2,1-blquinazolin-2[3H]-one hydrochloride semihydrate 

To a solution of 150 ml of ethylene glycol and 15 ml {0.15 moles) of cc. hydrochloric acid 24.5 g (0.075 moles) of 
ethyl-(2-cyanoimino-5,6-dichloro-1,2 l 3,4-tetrahydroquinazolin-3-yl)-acetate are added in small portions, within about 
10 minutes, at 115°C, and the mixture is keptal the same temperature for further 20 minutes. Then it is cooled to room 

jo temperature and made neutral by the dropwrse addition of 10% by weight potassium carbonate solution. The separated 
crystals are filtered off. Thus 1 7.75 g (93.0%) of 6,7-di-chloro-1 ,5-dihydroimidazo[2, 1 -b]qurnazolin-2[3H]-one base are 
obtained (m.p. > 300°C, HPLC content: 99.5%), which is dissolved in a hot mixture of 150 ml of methanol and 150 ml 
of cc. ethanolic hydrogen chloride (hydrogen chloride content: 0.75 moles/1000 ml). The mixture is then cooled, the 
separated product is filtered oft and washed with a slight amount of ethanol. 

is Yield: 17.4(82.8%). 

M.p.: > 300"C, HPLC content: 99.9%. 

Example 2 

20 6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one hydrochloride semihydrate 

To a solution of 10 ml of ethylene glycol in 0.5 ml (0.005 moles) ol cc. hydrochloric acid, warmed to 120°C, 0.28 
g (0.001 mole) ol (2-cyanoimino-5,6-dichloro-1,2,3,4-telrahydroquinazolin-3-yl)-acetonitrileare added, and the solution 
is stirred at the same temperalure for 20 minutes. Then it is cooled to room temperature and made neutral with 10% 

25 potassium carbonate solution. The separated crystals are filtered off. Thus 0.27 g (96.4%) of crude 6,7-dichloro-1 ,5-di- 
hydroimidazo[2,1-b]quinazolin-2[3H]-one base are obtained (m.p. >300°C, HPLC content: 96.3%), which is dissolved 
in a hot mixture ol 7 ml of methanol and 6 ml of cc. ethanolic hydrogen chloride (hydrogen chloride content: 0.76 moles/ 
1000 ml) and allowed to crystallize. Then it is cooled, the separated product is filtered off and washed with a slight 
amount of ethanol. 

30 Yield: 0.23 g (78.2%). 

M.p.: > 300°C, HPLC content: 99.9%. 

Example 3 

35 6,7-Dichioro-1,5-dihydroimidazo[2,1-b]quinazolin-2[3H]-one hydrochloride semihydrate 

To a mixture of 15 ml of ethylene glycol and 2 ml (0.02 moles) of cc. hydrochloric acid, warmed to 120"C, 2.50 g 
(0.01 mole) of (2-cyanoimino-5,6-dichloro-1 ,2,3,4-tetrahydroquinazolin-3-yl)-acetonitrile are added, and the solution is 
stirred al the same temperature for 20 minutes. Then it is cooled to room temperature and made neutral with 10% 

40 potassium carbonate solution. The separated crystals are filtered off. Thus 2.72 g (97.1%) of crude 6,7-dichloro- 
1,5dihydroimidazo[2.1-b]quinazolin-2[3H]-one base are obtained (m.p. > 300"C, HPLC content: 97.2%), which is dis- 
solved in a hot mixture of 15 ml of methanol and 16 ml of cc. ethanolic hydrogen chloride (hydrogen chloride content: 
0.76 moles/1000 ml) and allowed 1o crystallize. Then rt is cooled, the separated product is filtered off and washed with 
a slight amount of ethanol. 

45 Yield: 2.56 (84.5%). 

M.p.: > SOO-C, HPLC content: 99.2%. 

Example 4 

so 6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one 

0.163g (0.0005 moles) of ethyl (2-cyanoimino-5,6-dichloro-1,2,3, 4-tetrahydroquinazolin-3-yl)-acetate are added 
to 2 ml of acetic acid at room temperature, the suspension thus obtained is healed to 100°C under stirring and kept at 
the same temperature for 30 minutes. Then it is cooled, the separated crystals are filtered off and washed with ace- 
55 tonitrile. 

Yield: 0.116 g (91%). 

M.p.: > 300 D C. HPLC content: 99.15%. 
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Example 5 

6,7-Dichloro-1,5-dihydroimidazo[2,1-b]quinazo!in-2[3H)-one hydrochloride semihydrate 

0.2 ml of cc. hydrochloric acid and 0.163 g (0.0005 moles) of ethyl-(2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahydro- 
quinazolin-3-yl)-ace1ate are added to 2 m! o) dielhylene glycol dimethyl elher at room temperature. The reaction mixture 
is warmed to 110°C and kept at the same temperature for 60 minutes. The solution is then cooled, the separated 
crystals are filtered off and washed with ethanol. 

Yield: 0.121 g (80%), 

HPLC content: 86%. 

The mother liquor is made alkaline (pH=B) with triethylamine, the free base thus obtained is filtered off and washed 
with ethanol. 

Yield: 0.010 g (7.8%). 
HPLC content: 90% . 
Total yield: 87.8%. 

Example 6 

6,7-Dich!oro-1,5-dihydroimidazo[2,1-b]quinazolin-2[3H]-one hydrochloride semihydrate 

One proceeds according to Example 5 except that diethylene glycol diethyl ether is used instead of diethylene 
glycol dimethyl ether. 
Yield: 0.123g(B1%). 
HPLC content: 87.5%. 

Theyield of the free base obtainedlrom the mother liquor: 0.011 g (8.2%), HPLC content: 91.3%. Total yield: B9.2%. 
Example 7 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b)quinazolin-2[3H]-one hydrochloride semihydrate 

One proceeds according to Example 5 except that instead ol dielhylene glycol dimethyl ether elhylene glycol 
dimethyl ether is used, and the reaction is carried out at 90°C lor 100 minutes. 
Yield: 0.124 g (81.8%). 
HPLC content: B8.2%. 

The yield of the free base obtained from Ihe mother liquor: 0.014 g (11 %), HPLC content: 93%. Total yield: 92.8%. 
Example B 

6,7-Dichloro-1 ,5-dihydroimidazo[2, 1 -b]quinazolin-2(3H)-one hydrochloride semihydrate 

One proceeds according lo Example 5 except that instead of diethylene glycol dimethyl ether 2-methoxyethanol 
is used, and the reaction mixlure is allowed to crystallize at 0°C instead ol room temperature. 
Yield: 0.100 9(66%) 
HPLC content: 79%. 

The yield of the free base obtained from the mother liquor: 0.01 g (7.8%), Total yield: 73.8%. 
Example 9 

6, 7 -Dichloro- 1 ,5-di hydroim idazo[2, 1 -b]qu inazol in-2[3H] -one hydroch loride sem ihydrate 

One proceeds according to Example 8 except that instead of 2-methoxyethanol 2-elhoxy ethanol is used, and the 
reaction mixture is allowed to react for 75 minutes instead of 60 minutes. 
Yield: 0.106 g (70%), 

The mother liquor is made alkaline with cc. ammonia to obtain 0.013 g (10.3%) of free base. HPLC content: B7.3%. 
Total yield: BO.3%. 
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Example 10 

6,7-Dichloro-1,5-dihydroimidazo[2,1-b]quinazo!in-2[3H]-one 

5 0. 1 63 g (0.0005 moles) of ethyl-(2-cyanoimino-5,6-dichloro-1 ,2,3,4-tetrahydroquinazo!in-3-yl)-acetate and 0.2 ml 

ol cc. hydrochloric acid are added lo 0.2 ml of dimethylformamide, the suspension thus obtained is heated to 120°C 
under stirring and kept at Ihe same temperature for 180 minutes. During the reaction lurlher portions of hydrochloric 
acid are added to the mixture every 60 minutes, in a total amount of 0.2 ml. The solution thus obtained is cooled, 
rendered alkaline (pH=8) with trielhyl amine and allowed to stand overnight in a refrigerator. The separated cryslals 

io are filtered off and washed with acetonitrile. 

Yield: 0.070 g (54.7%), HPLC content: 87.3%. 

Example 11 

is 6,7-Dichioro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one 

One proceeds according to Example 10 except that instead ol dimethylformamide N-melhylpyrrolidone is used, 
and the reaction is carried out at 130°C for 120 minutes. 
Yield: 0.076 g (59.4%), HPLC content: 87.8%. 

20 

Example 12 

6,7-Dichloro-1,5-dihydroimidazo[2,1-b]quinazolin-2[3H]-one hydrochloride semihydrate 

25 0.140 g (0.0005 moles) of (2-cyanoimino-5,6-dichloro-1 ,2,3,4-tetrahydroquinazolin-3-yl)-acetonitrile and 0.2 ml of 

cc. hydrochloric acid are added to 2 ml of acetonitrile. The reaction mixture is heated to BCC under stirring and kept 
at the same temperature for 50 minutes. Then it is cooled, the separated crystals are filtered off and washed with 
acetonitrile. 

Yield: 0.138 g (91.1%), HPLC content: 99.0%. 

30 

Example 1 3 

6,7-Dichloro-1,5-dihydroimidazo[2,1-b]quinazolin-2[3JH>one semihydrate 

35 One proceeds according to Example 12 except that instead of acetonilrile dioxane is used, and the reaction mixture 

is stirred at 100°C for 30 minutes. 

Yield: 0.139 g (91.7%), HPLC content: 99.2%. 

Example 14 

40 

6,7-Dichloro-1 ,5-dihydroimidazo[2, 1 -b]quinazolin-2[3H)-one 

One proceeds according to Example 12 except that instead of acetonitrile dimethylformamide is used, and the 
reaction mixture is stirred at 100°C for 100 minutes. During the reaction further portions of cc. hydrochloric acid (2x0.2 
45 ml) are added after 30 and 60 minutes, respectively, The mixture is then cooled, rendered alkaline with 1 0% by weight 
potassium carbonate solution (pH=8), the separated cryslals are tillered off and washed with a slight amount of water 
and acetonitrile. 

Yield: 0.080 g (62.5%), HPLC content: 88.%. 

50 Example 15 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3HJ-one 

One proceeds according to Example 14 except that instead of dimethylformamide N-methylpyrrolidone is used. 
55 Yield: 0.078 g (61 .0%), HPLC content: 87.3%. 
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Example 16 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one hydrochloride semihydrate 

0.140 g (0.0005 moles) of (2-cyanoimino-5,6-dich!oro-1 ,2,3,4-tetrahydroquinazolin-3-yl)-acelonitrile and 0.2 ml of 
cc. hydrochloric acid are added to 2 ml of 2-methoxyelhanol, and the mixture is reacted at 100°C for 50 minutes. Then 
it is cooled and allowed to stand overnight in a refrigerator. Then [he separated crystals are filtered ofl and washed 
with acetonitrile. 

Yield: 0.110 g (72.6%), HPLC conlent: 82%. 

The filtrate is made alkaline (pH=S) with cc. ammonia solution, Ihe separated crystals are filtered and washed with 
water and acetonitrile. 

Yield of Ihe free base obtained from the mother liquor: 0.011 g (8.6%), HPLC content: 87.2%. 
Total yield: 81.2%. 

Example 17 

6,7-Dichloro-1 ,5-dihydroimidazo[2, 1 -b]quinazolin-2[3H]-one hydrochloride semihydrate 

One proceeds according to Example 16 except that instead of 2-melhoxyethanol 2-ethoxyethanol is used. 
Yield: 0.115 g (76.0%), HPLC conlenl: 84.5%. 

Yield ol the free base obtained from the molher liquor: 0.011 g (8.6%), HPLC content: 88.3%. 
Total yield: 84.6%. 

Example 1B 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one hydrochloride semihydrate 

One proceeds according lo Example 16 except that instead of 2-methoxyethanol ethylene glycol dimelhyl ether is 
used, and the reaction mixture is kept at 90°C for 70 minutes. 
Yield: 0.128 g (84.5%), HPLC content: 92.5%. 

Upon adding triethylamine to (he mother liquor 0.011 g (8.6%)of 6,7-dichloro-1 ,5-dihydroimidazo[2,1-b]quinazolin- 
2[3H]-one base is obtained. HPLC content: 95.7%, total yield: 93.1%. 

Example 19 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one hydrochloride semihydrale 

One proceeds as specified in Example 18 except that diethyleneglycol dimethyl ether is used instead of ethylene 
glycol dimelhyl ether. 

Yield: 0.127 g (83.8%), HPLC content: 92.3%. 

Yield ol the free base obtained from the mother liquor: 0.011 g (8.6%), HPLC content: 95.8%. 
Total yield: 92.4%. 

Example 20 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1-b]quinazolin-2[3H]-one hydrochloride semihydrate 

One proceeds as specified in Example 18 except that instead of 2-methoxyethanol diethylene glycol diethyl ether 
is used. 

Yield: 0.125 g (82.5%), HPLC content: 92.0%. 

Yield of the free base obtained from the mother liquor: 0.011 g (8.6%), HPLC content: 94.9%. 
Total yield: 91.1%. 

Example 21 

6,7-Dichloro-1 ,5-dihydroimidazo[2,1 -b]quinazolin-2[3H]-one hydrochloride semihydrate 

0.1 40 g (0.0005 moles) of (2-cyanoimino-5,6-dichloro-1 ,2,3,4-letrahydroquinazolin-3-yl)-acetonitrile and 0.2 ml of 
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water are added lo 2 ml of acetic acid. The reaction mixture is heated to BO'C under stirring and kepi at the same 
temperature for 30 minutes. Then it is cooled, the separated crystals are filtered off and washed with acetonitrile. 

Yield: 0.118 g (92.2%), 

HPLC content: 99.3%. 

5 

Example 22 

Ethyl-(2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahydroquinazolin-3-yl)-acetate 

10 To a suspension of 2.38 g (0.01 mole) of diphenyl-N-cyanoimidocarbonate in 20 ml of acetonitrile a solution of 

2.76 g (0.01 mole) of ethyl-(2-amino-5,6-dichlorobenzylamino)-acetate in 20 ml of acetonitrile are added dropwise at 
20 lo 30°C, within about 30 minutes under stirring. The reaction mixture is stirred further lor 1 hour at room temperature, 
the separated product is filtered off and washed with a slight amount of acetonitrile. 
Yield: 1 .87 g (57.4%). 
w M.p.: 274-278'C (HPLC content: 99.2%). 

The mother liquor is treated while hot with charcoal and evaporated to dryness in vacuo . The residue is dissolved 
in 10 ml of elhyl acetate, the solution is extracted first three limes with 50 ml portions of 10% by weight potassium 
carbonate solution each, then twice with 5 ml of water each, dried, evaporated in vacuo and allowed to crystallize. The 
separated product is filtered off lo yield further 0.66 g (20.2%) of the title compound. 
20 M.p.: 275-278°C (HPLC content: 99.5%) 

Total yield: 77.6%. 

Example 23 

& Ethyl-(2-cyanoinino-5,6-dichloro-1,2.3,4-tetrahydroquinazolin-3-yl)-acetate 

To a solution of 0.28 g (0.001 mole) of elhyl-(2-amino-5,6-dichlorobenzylamino)-acetate (GC content: 82%) in 2 
ml of benzene 0.24 g (0.001 mole) of diphenyl-N-cyanoimidocarbonate is added at room temperature under stirring, 
and the reaction mixture is stirred at room temperature for 20 minutes. The separated product is filtered off and washed 
30 with a slight amount of benzene. 

Yield: 0.21 g (64.4%). 

M.p.: 263-270°C (HPLC content: 98.2%). 

The product is recrystallized from 4 ml of dimethylformamide to yield 0.17 g (52%) of pure lille compound. 
M.p.: 268-275°C (HPLC content: 99.9%) 

35 

Example 24 

Ethyl-(2-cyanoimino-5,6-dichloro-1 ,2,3,4-tetrahydroquinazolin-3-yl)-acetate 

40 One proceeds as described in Example 23 except that inslead of benzene 2 ml of dimethyflormamids are used 

as solvent. 

Yield: 0.19 g(58.3%). 

M.p.: 271-278"C (HPLC content: 99.7%). 

45 Example 25 

Ethyl-(2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahydroquinazolin-3-yl)-acetate 

One proceeds as described in Example 23 except that instead of benzene 2 ml of isopropanol are used as solvent. 
so Yield: 0.23 g (70.6%). 

M.p.: 268-274°C (HPLC content: 99.5%). 

Example 26 

55 Ethyl-(2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahydroquinazolin-3-yl)-acetate 

To a solution of 7.68 g (0.023 moles) of ethyl-(2-amino-5,6-dichlorobenzylamino)-acetate (GC content: 82%) in 50 
ml of isopropanol 3.8 g (0.0026 moles) of dimethyl-N-cyanoimidocarbonate are added, and the reaction mixture is 
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boiled for 3 hours under stirring. Then it is cooled, the separated product is filtered oft and washed with a slight amount 
of cold isopropanol. 
Yield: 2.8 g (37.3%). 

M.p.: 272-278'C (HPLC content: 99.5%). 
Example 27 

(2-Cyanoimino-5,6-dichloro-1,2,3,4-tetrahydroquinazolin-3-yl)-acetonitrile 

To a suspension of 5.0 g (0.0208 moles) of diphenyl-N-cyanoimidocarbonate in 1 00 ml of acetonitrile 4.61 g (0.02 
moles) or (2-amino-5,6-dichlorobenzylamino)-acetonitrile are added, the reaction mixture is heated to 60°C within 20 
minutes under stirring and allowed to react at the same temperature for further 1 hour. Then it is cooled, the separated 
product is filtered off and washed wilh a slight amount of acetonitrile. 

Yield: 3.53 g (60.9%). 

M.p.: >280''C (HPLC contenl: 99,5%). 

The filtrate is evaporated to about a third of its original volume to yield 1 .2 g (20.7%) of the title compound. 
M.p.: >280°C (HPLC content: 98.7%). 
Total yield: 81.6%. 

Example 28 

Benzyl-(2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahydroquinazolin-3-yl)-acetate 

To a suspension of 7.2 g (0.030 moles) of dipheny!-N--cyanoimidocarbonate in 1 20 ml of acetonitrile 10.20 g (0.030 
moles) of benzyl-(2-amino-5,6-dichlorobenzylamino)-acetate are added, the reaction mixture is heated to 60°C within 
20 minutes under stirring and allowed to react at the same temperature for further 1 hour. Then rt is cooled, the separated 
product is filtered off and washed with a slight amount of acetonitrile and acetone. 

Yield: 6.94 g (60.0%). 

M.p.: 278-285°C (HPLC content: 98.9%). 

The filtrate is evaporated to about a third of its original volume to yield further 2,0 g (17.3%) of product. 
M.p.: 279-284"C (HPLC content: 98.4%). 
Total yield: 77.3%. 

Example 29 

Ethyl-(2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahydroquinazolin-3-yl)-acelate 

To a solution of 19.8 g (0.1 M) of dibenzyl-(N-cyanoimidodithiocarbonate) in 100 ml of dimethylformamide 27.7 g 
(0.1 M) ol 6-amino-2,3-dichlorobenzylglycine ethyl ester are added, and the reaction mixture is stirred at 100°C for 5 
hours. Then it is cooled, 100 ml of water are added thereto, and it is allowed to crystallize. The separated product is 
filtered off and washed wilh a slight amount of isopropanol. 

Yield: 10.1 g (31%). 

M.p.: 274-277°C. 



Claims 



Claims (or the following Contracting States : DE, FR, IT, NL, SE, LI, CH, BE, AT, DK 

1. A process for the preparation of 6,7-di-(chloro)-1 ,5-di-(hydro)-imidazo[2, 1 -bJquinazolin-2[3H]-one of formula 
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H 

a ri z 

or a salt thereof including their hydrates, characterized, by subjecting [2-(cyanoimino)-5,6-di-(chloro)-1 ,2,3,4-tetra- 
(hydro)-quinazolin-3-yl]-acetonitri[e ora[2-(cyanoimino)-5,6-di-(chloro)-1,2,3,4-1etra-(hydro)-quinazolin-3-yl]-ace- 
tic acid alkylester of the general formula 



I 

N N-CSN 




I 



'2 



wherein 

R' stands for a cyano group or a group of the formula 



0 

LI 

- c 



in which latter 

R, represents a straight or branched alkyl group having (ram 1 to 6 carbon atom(s), optionally 
carrying a phenyl substiluent, 

to thermic cyclization in an acidic medium with ethylene glycol, ethylene glycol dimethyl ether, ethylene glycol 
diethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, 2-(methoxy)-ethanol, 2-fethoxy)- 
elhanol, N-(methyl)-pyrrolidone, dimethylformamide, acetonitrile and/or dioxane and/or in an aliphatic organic acid 
having from 1 to 4 carbon atom(s) as [a] solvent(s). 

A process as claimed in claim 1 , characterized by carrying out the cyclization in a mixture of 1 or more solvent(s) 
inert towards the reaciants and a mineral acid. 

A process as claimed in any of claim 1 or 2, characterized by using as a mineral acid hydrogen chloride. 

A process as claimed in any of claims 1 to 3, characterized by carrying out the reaction in an aliphatic organic acid 
having from 1 to 4 carbon atom(s) in acetic acid, 
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A process as claimed in any of claims 1 lo 4, characterized by carrying out the reaction at a temperature from 
80°Cto130°C. 

[2-(Cyanoimino)-5.6-di-(chloro)-1 ,2,3,4-tetra-(hydro)-quinazolin-3-yl]-acetonitriles or -acetic acid alkylesters of the 
general formula 

H 




l 



H, H, 



a "2 h z 



III , 



wherein 

Ft' stands lor a cyano group or a group of the formula 
0 

II 

- C - 0 - R, 



in which latter 

R, represents a straight or branched alkyl group having from 1 to 6 carbon alom(s), optionally 
carrying a phenyl substiluent. 

A process (or the preparation of the [2-(cyanoimino)-5,6-di-(chloro)-1,2,3,4-tetra-(hydro)-quinazolin-3-yl]-ace- 
tonitriles or -acetic acid alkylesters according to claim 6, characterized by reacting a (2-(amino)-5,6-di-(chloro)- 
benzylamino]-acetonilrile ora [2-(amino)-5,6-di-(chloro)-benzylamino]-acetic acid alkylesterof the general formula 




wherein 

FT is as defined in claim 6, 
with a cyanoimino derivative of the general formula 
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II 



XI , 




wherein 



L is a leaving group. 

8. A process as claimed in claim 7, characterized by using as cyanoimino derivative of the general formula XI such one, 
in which 

L stands for a group of formula 



in which latter 
X represents oxygen or sulfur and 

B 2 means an alkyl group having from 1 to 6 carbon alom(s), optionally carrying a phenyl substituent. 

9. A process as claimed in claim 7 or 8, characterized by carrying out the reaction in [a] solvent(s) inert towards the 
reactants, particularly in an alcohol having from 1 to 8 carbon atom(s), and/or [an] apolar and/or polar aprotic 



10. Aprocess as claimed in any of claims 7 to 9, characterized by using as sofvent(s) isopropanol, benzene, acelonitrile 
and/or dimethylformamide. 

11. A process as claimed in any of claims 7 to 10, characterized by carrying out the reaction at a temperature from 
0"CtO 100°C. 

Claims for the following Contracting States : ES, GR 

1. A process for the preparation of 6,7-di-(chloro)-1 ,5-di-(hydro)-imidazo[2,1 -b]quinazolin-2[3H]-one of formula 



XV, 



solvent(s). 



H 



CI' 




CL 



r 
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or a sail thereof including their hydrates, characterized by subjecting [2-(cyanormino)-5.6-di-(chloro)-1 ,2,3,4-lelra- 
(hydro)-quinazolin-3-ylI-acetonilrile orap-CcyanoiminoJ-S.e-di-fchlorol-I^.S^-tetra-fhydroJ-quinazolin-a-yfl-ace- 
tic acid alkylester of the general formula 




wherein 

R' stands for a cyano group or a group of the formula 



0 
1.1 

C - 0 - 



in which latter 

Ri represents a straight or branched alkyJ group having from 1 to 6 carbon atom(s), optionally 
carrying a phenyl substituent, 

to thermic cyclization in an acidic medium with ethylene glycol, ethylene glycol dimethyl ether, ethylene glycol 
diethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, 2-(methoxy-)-ethanol, 2-(ethoxy)- 
ethanol, N-(methyl)-pyrrolidone, dimeihylformamide, acetonitrile and/ /or dioxane and/or in an aliphatic organic 
acid having from 1 to 4 carbon atom(s) as [a] solvents). 

A process as claimed in claim 1 , characterized by carrying out the cyclization in a mixture of 1 or more solvent(s) 
inert towards the reactants and a mineral acid. 

A process as claimed in any of claim 1 or 2, characterized by using as a mineral acid hydrogen chloride. 

A process as claimed in any of claims 1 to 3, characterized by carrying out the reaclion in an aliphatic organic acid 
having from 1 to 4 carbon atom(s) in acetic acid. 

A process as claimed in any of claims 1 to 4, characterized by carrying out the reaclion at a temperature from 
SCCtolSO-C. 

A process for the preparation of the ^-(cyanoiminoJ-S.e-di-tchloroJ-I^.S^-tetra-thydroJ-quinazolin-S-yll-ace- 
tonitriles or -acetic acid alkylesters o( the general formula 
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H 




wherein 

FT stands for a cyano group or a group of the formula 
0 

- c - o - » L xrv, 



in which latter 

represents a straight or branched aikyl group having from 1 to 6 carbon atom(s), optionally 
carrying a phenyl substiluent, 

characterized by reacting a [2-(amino)-5,6-di-(chloro)-benzylamino]-acetonitrile or a [2-(amino)-5,6-di-(chloro)- 
benzylamino]-acetic acid alkyleslerol the general formula 




wherein 

R' is as above defined 
with a cyanoimino derivative of the general formula 




wherein 
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L is a leaving group. 

7. A process asclaimed in claim 6, characterized by using as cyanoimino derivative of the general formula XI such one, 
in which 

L stands for a group of formula 

X - R 2 XV, 

in which latter 

X represents oxygen or sulfur and 

R 2 means an alkyl group having from 1 to 6 carbon alom(s), optionally carrying a phenyl substituent. 

8. A process as claimed in claim 6 or 7, characterized by carrying out the reaction in [a] solvents) inert towards the 
reactants, particularly in an alcohol having from 1 to 8 carbon atom(s), apolar and/or polar aprotic solvenl(s). 

9. A process as claimed in any of claims 6 to 8, characterized by using as solvent(s) isopropanol, benzene, acetonitrile 
and/or dimethylformamide. 

10. A process as claimed in any of claims 6 to 9, characterized by carrying out the reaction at a temperature from 0°C 
1o100°C. 



Patent anspruc he 



Patentansprucheliir folgende Vertragsstaaten : DE, FR, IT, NL, SE, LI, CH, BE, AT, DK 

1. Veriahren zur Herstellung von 6,7-Di-(chlor)-1,5 di-(hydro)-imidazo-[2,1-b]-chinazolin-2{3H]-on der Formel 



H 
I 




Oder eines Salzes davon, einschliefJIich der Hydrate, dadurch gokennzeichnet, da8 [2 -(Cyanoimino) -5, 6-di- 
(chlor)-1 ,2,3,4-tetra-(hydro)-chinazolin-2-yl]-acetonitril oder ein [2-(Cyanoimino)-5,6-di-(chlor)-1 ,2,3,4-tetra-(hy- 
dro)-chinazolin-3-yl]-essigsaurealkylester der allgemeinen Formel 



H 
I 




worin 
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R' fur eins Cyanogruppe oder eine Gruppe der Formel 



O 

- C - 0 - R] XIV 

steht, wobei in lelzterer 

R, fur eine geradkettige oder verzweig)e Alkylgruppe mil 1 bis 6 Kohienstoffatomen, wahlweise einen Phe- 
nylsubstituenten tragend, steht, 

zur thermischen Cyclisierung in einem sauren Medium mit Ethylenglykol, Ethylenglykoldimethylether, Ethylengly- 
koldiethylether, Dielhylenglykoldimelhylether, Diethylenglykoldiethylether, 2-(Methoxy)-e1hanol. 2-(Ethoxy)-etha- 
nol, N-(Methyl)pyrrolidon, Dimethylformamid, Acetonilril und/oder Dioxan und/oder in einer aliphatischen organi- 
schen Saure mit 1 bis 4 Kohlenstoffalomen als (ein) Losemiltel umgesetzl wird. 

Verfahren nach Anspruch 1, dadurch gekennzelchnet, daG die Cyclisierung in einer Mischung aus einem oder 
mehreren Losemitteln, die gegenuber den Reaktanten inert sind, und einer Mineralsaure durchgefuhrt wird. 

Verfahren nach einem der Anspruche 1 oder 2, dadurch gekennzelchnet, dali als Mineralsaure Chlorwasserstoff 
verwendel wird. 

Verfahren nach einem der Anspruche 1 bis 3, dadurch gekennzelchnet, da(J die Reaktion in einer aliphatischen 
organischen Saure mit 1 bis 4 Kohlenstoffalomen in Essigsaure durchgefuhrt wird. 

Verfahren nach einem der Anspruche 1 bis 4, dadurch gekennzelchnet, dali die Reaktion bei einer Temperatur 
von BO bis ISO'C durchgefuhrt wird. 

[S-tCyanoiminoJ-S.e-di^chloO-I^.S^-tetra-thydroJ-chinazolin-S-ylJ-acetonilrile oder-essigsaurealkylesterderall- 
gemeinen Formel 



worin 

R' fur eine Cyanogruppe oder eine Gruppe der Formel 

o 

- C - O - K X XIV 

steht, wobei in letzterer 

R, fur eine geradkeltige oder verzweigte Alkylgruppe mit 1 bis 6 Kohienstoffatomen, wahlweise einen Phe- 
nylsubslituentan tragend, steht. 
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7. VertahrenzurHerstellungderVerbindung[2-(Cyanoimino)-5,6-di-{chlor)-l,2,3,4-tetra(hydro)-chinazolin-3-yl]-ace- 
tonitrile oder -essigsaurealkylester gema3 Anspruch 6, dadurch gekennzeichnet, da(3 ein [2-(Amino)-5,6-di- 
(ch!or)-benzylamino]-acetoni1ril oder ein [2-(Amino)-5,6-di-(chlor)-benzylamino]-essigsaurealkyfester der allge- 
meinen Formel 




R' die gleiche Bedeutung wie in Anspruch 6 hat, 

mil einem Cyanoimino-Derivat der allgemeinen Formel 

N 

II XI - 
C 

/ N 

L L 

worin 

L eine Abgangsgruppe ist, 
umgesetzt wird. 

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da(5 als Cyanoimino-Derivat der allgemeinen Formel XI 
eines verwendet wird, 

in dem 

L fur eine Gruppe der Formel 

X-R £ XV 

steht, worin in dieser 

X fur Sauerstofl oder Schwefel steht 
und 

R 2 eins Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, gegebenenfalls einen Phenylsubslituenten tragend, be- 
deulet. 

9. Verfahren nach Anspruch 7 oder 8, dadurch gekennzeichnet, da(3 die Reaktion in (einem) Losemittel(n) durch- 
gefuhrt wird, welche gegenuber den Reaktanten inert sind, insbesondere in einem Alkohol mit 1 bis 8 Kohlenstoff- 
atomen und/oder (einem) apolaren und/oder polaren aprotischen Losemittel(n). 

10. Verfahren nach einem der Anspruche 7 bis 9, dadurch gekennzeichnet, dal3 als Losemirtel Isopropanol, Benzol, 
Acelonitril und/oder Dimethylformamid verwendel wird/werden. 
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11. Verfahren nach einem der Anspriiche 7 bis 10, dadurch gekennzeichnet, daf3 dio Reaktlon bei einer Temperatur 
von 0 bis 100°C durchgefuhrl wird. 



Patentanspruche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung von 6,7-Di-(chlor)-1,5-di-(hydfo)-imidazo-[2,1-b]-chinazolin-2[3H]-on der Formel 



H 
l 




Oder eines Salzes davon, einschlieBlich der Hydrala, dadurch gekennzeichnet, da(3 (2-(Cyanoimino)-5,6-di- 
(chlor)-1,2,3,4-[etra-(hydro)-chinazolin-2-yl]-ace1onitril oder ein [2-(Cyanoimino)-5,6-di-(ch!or)-1 ,2,3,4-telra-(hy- 
dro)-chinazolin-3-yl]-essigsaurealkylester der allgemernen Formel 



H 
I 




worin 

FT fur eine Cyanogruppe oder eine Gruppe der Formal 



0 

II 

-C-O-R] XIV 

steht, wobei in letzterer 

R 1 fur eine geradkettige oder verzweigte Alkylgruppe mil 1 bis 6 Kohlenslofiatomen, wahlwerse einen Phe- 
nyls ubstituenten tragend, steht, 

zur thermischen Cyclisierung in einem sauren Medium mit Ethylenglykol, Ethylenglykoldimethylether, Ethylengly- 
koldielhylelher, Diethylenglykoldimethylether, Diethylengiykoldiethylether, 2-(Methoxy)-ethanol, 2-(Ethoxy)-etha- 
nol, N-(Methyl)-pyrrolidon, Dimethylformamid, Acetonitril und/oder Dioxan und/oder in einer alrphatischen organi- 
schen Saure mit 1 bis 4 Kohlensloffatomen als (ein) Losemittel umgesetzt wird. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da(3 die Cyclisierung in einer Mischung aus einem oder 
mehreren Losemitteln, die gegenuber den Reaklanlen inert sind, und einer Mineralsaure durchgefuhrl wird. 

3. Verfahren nach einem der Anspruche 1 oder 2, dadurch gekennzeichnet, da(B als Mineralsaure Chlorwasserstoff 
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verwendel wird. 

Veriahren nach einem der Anspruche 1 bis 3, dadurch gekennzelchnet, da(3 die Reaktion in eineraliphatischen 
organischen Saure mit 1 bis 4 Kohlenstoffatomen in Essigsaure durchgefuhrt wird. 

Verfahrsn nach einem der Anspruche 1 bis 4, dadurch gekennzelchnet, daG die Reaktion bei einer Temperatur 
von 80 bis 130°C durchgefuhrt wird. 

Veriahren zur Herstellung von ^-(CyanoiminoJ-S^-di-tchloO-I^.S^-telra-thydroJ-chinazolin-S-ylj-acetonitrilen 
oder -essigsaurealkylestern derallgemeinen Formel 



H 
I 




worin 

R' fur eine Cyanogruppe oder eine Gruppe der Formel 
0 

-C-O-Rj MV 

steht, wobei in letzterer 

R 1 fur eine geradketlige oder verzweigte Alkylgruppe mil 1 bis 6 Kohlenstoffatomen, wahlweise einen Phe- 
nylsubstiluenten tragend, slehl, 

dadurch gekennzelchnet, daf3 ein [2-(Amino)-5,6-di-(chior)-benzylamino]-acetonitril oder ein [2-(Amino)-5,6-di- 
(chlor)-benzylamino]-essigsaurealkylester der allgemeinen Formel 




worin 

R' die gleiche Bedeulung wis oben hat, 

mil einem Cyanoimino-Derivat der allgemeinen Formel 
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worm 

L sine Abgangsgruppe ist, 
umgesetzt wird. 

7, Verfahren nach Anspruch 6, dadurch gekennzeichnet, da(3 als Cyanoimino-Derivat der allgemeinen Formel XI 
eines verwendet wird, 
in dem 



L fur eine Gruppe der Formel 



steht, worin in dieser 

X fur Sauerstoffoder Schwefel steht 
und 

30 

R 2 eine Alkylgruppe mil 1 bis 6 Kohlenstoffatomen, gegebenenlaNs einen Phenylsubstrtuenten tragend, be- 
deutet. 

3. Verfahren nach Anspruch 6 Oder 7, dadurch gekennzeichnet, da!3 die Reaktion in (einem) Losemittslfn) durch- 
35 gefuhrt wird, welche gegenuber den Reaklanlen inert sind, insbesondere in einem Alkohol mrt 1 bis 8 Kohlenstoff- 

atomen und/oder (einem) apolaren und/oder polaren aprotischen Ldssmittel(n). 

9. Verfahren nach einem der Anspruche 6 bis 8, dadurch gekennzeichnet, da(3 als Ldsemittel Isopropanol, Benzol, 
Acetonitril und/oder Dimelhyllormamid verwendst wird/werden. 

40 

10, Verfahren nach einem der Anspruche 6 bis 9, dadurch gekennzeichnet, da(3 die Reaktion bei einer Temperatur 
von 0 bis 100°C durchgefuhrt wird. 

45 Revendlcations 

Revendicatlons pour les Etats contractents sulvants : DE, FR, IT, NL, SE, LI, CH, BE, AT, OK 

50 1. Un procede de preparation da la6,7-di-{chloro)-1,5-di-(hydro)-imidazo-[2,1-b]-quinazoline-2[3H]-one deformule: 
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ou un de ses sels y compris leurs hydrates, caracterise en ce que I'on soumet la [2-{cyanoimino)-5,6-di-(chloro)- 
1,2,3,4-tetra-(hydro)-quinazoline-3-yl] acetonitrile ou une [2-(cyanoimino)-5,6-di-(chloro)-1,2,3,4-tetra-(hydro)- 
quinazoline-3-yl] acelate d'alkyle de formule generale: 



at; 



dans laquelle: 

R' rspresente un groupe cyano ou un groupe de formule: 



0 




(XIV) 



dans laquelle: 

R-i represents un groupe alkyle lineaire ou ramifiee comportanl de 1 a 6 atomes de carbons, portant even- 
tuellement un subslituant phenyls, 

a une cyclisation thermique en milieu acids sn presence d'elhylene glycol, d'ethylene glycol dimethyl ether, d'ethy- 
lene glycol diethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, 2-(methoxy) -ethanol, 2- 
(elhoxy) -ethanol, N- (methyl) -pyrrolidone, dimethylformamide, acetonitrile et/ou dioxane etA>u dans un acids 
organique aliphatique comportanl de 1 a 4 atomes de carbone en tant que solvants. 

Un precede selon la revendication 1 , caracterise en ce que Ton erTeclue la cyclisation dans un melange de un ou 
plusieurs solvants inertes vis-a-vis des reactifs et d'un acide mineral. 

Un procede selon une quelconque des revendications 1 ou 2, caracterise en ce que Ton utilise en tant qu'acide 
mineral de I'acide chlortiydrique. 

Un procede selon une quelconque des revendications 1 a 3, caracterise en ce que I'on effectus la reaction dans 
un acide organique aliphatique comportanl 1 a 4 atomes de carbone dans I'acide acetique. 

Un procede selon une quelconque des revendications 1 a 4, caracterise en ce que I'on effectue la reaction a une 
temperature comprise entre 80 et ISO'C. 

2-(cyanoimino)-5,6-di-(chloro)-1,2,3,4-tetra-(hydro)-quinazoline-3-yl)-acetonitrile ou acetate d'alkyle de formule 
generale: 
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dans laquelle: 

R' represente un groupe cyano ou un groups de formula: 



oD: 

R, represents un groupe alky le lineaireou ramifiecomportant 1 a 6 atomes de carbone, comportant eventuellement 
un phenyle comme substituant. 

Un procede de preparation de p-tcyanoiminoJ-S.e-di-fchloroJ-I^.S^-tetra-fhydroJ-quinazoline-S-yO-acetonitriles 
ou acetate d'alkyle selon la revendication 6, caracterise en ce que I'on fait reagir une [2-(amino)-5,6-di-(chloro)- 
benzylamino]-acetonilrile ou un [2-(amino) -5,6-di- (chloro) -benzylamino] -acelale d'alkyle de formule generale: 



a H z 



ou: 

R' est tel que defini dans la revendication 6, avec un derive cyanoimino de formule generale: 



11 

r (xi) 



dans laquelle: 

L est un groupe partanl. 

Un proced6 selon la revendication 7, caracterise en ce que I'on utilise en lant que derive cyanoimino de formule 
geneYale XI, un compose tel que: 
L repr6sente un groupe de formule: 
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X-R 2 



(XV) 



dans laqueNe: 

X represente I'oxygene ou Is soufre, el R 2 represents un groupe alkyle comportant de 1 a 6 alomes de 
carbone, porlant eventuellement un substituant phenyls. 

9. Un proced6 selon la revendication 7 ou 8, caracterise" en ce que I'on effectue la reaction dans un ou plusieurs 
solvants inerles vis-a-vis des reactits, en parliculier dans un alcool comportant de 1 a 8 atomes de carbone et/ou 
un ou plusieurs solvants aprotiques apolaires et/ou polaires. 

10. Un procede selon Tune quelconque des revendicalions 7 a 9 caracterise en ce que Ton utilise en lanl que solvant, 
I'isopropanol, le benzene, I'acetonitrile et/ou le dimethylformamide. 

11. Un procede selon I'une quelconque des revendications 7 a 10, caracterise en ce que I'on effectue la reaction a 
une temperature de 0 a 100°C. 



Revendications pour les Etals contractants sui vents : ES, GR 

1. Un procede de preparation de la 67-di-(ch!oro)-1 ,5-di-(hydro)-imidazo-[2,1-b]-quinazoline-2[3H]-one de formule: 



ou un de ses sels y compris leurs hydrates, caracterise en ce que Ton soumet la [2-(cyanoimino)-5,6-di-(chloro)- 
1,2,3,4-te1ra-(hydro)-quinazoline-3-yl] acetonitrile ou une [2-(cyanoimino)-5,6-di-(chloro)-1 ,2,3,4-tetra-(hydro)- 
quinazoline-3-yl] acetate d'alkyle de tormule generale: 



H 




H 




N 



(ill) 



dans laquelle: 

R 1 represente un groupe cyano ou un groupe de formule: 
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dans laquelle: 

represents un groups alkyle lineaire ou ramifi6e comporlant de 1 a 6 atomas de carbons, portant even- 
tuellsmsnt un subslituant phenyls, 
io h une cyclisation thermique en milieu acids en presence d'ethylene glycol, d'ethylene glycol dimethyl ether, d'ethy- 

lene glycol diethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, 2-{methoxy)-6thanol, 2- 
(ethoxy)-ethanol, N-(m6thyl)-pyrrolidone, dimethylformamide, acetonitrile et/ou dioxane et/ou dans un acide orga- 
nique aliphatique comporlant de 1 a 4 atomes de carbone en tant que solvants. 

is 2. Un precede selon la revendication 1 , caracterise en ce que I'on eflectue la cyclisation dans un melange de un ou 
plusieurs soh/ants inertes vis-a-vis des r6actifs ot d'un acide mineral. 

3. Un precede selon une quelconqus dss revendications 1 ou 2, caracterise en ce que I'on utilise en tant qu'acide 
mineral de I'acide chlorhydrique. 

20 

4. Un proced6 selon unequelconque des revendications 1 a 3, caracterise sn cs que I'on effectue la reaction dans 
un acide organique aliphatique comporlant 1 a 4 atomes de carbone dans I'acide ac6tique. 

5. Un procede selon uns quelconque des revendications 1 a 4, caracterise' en ce que I'on effectue la reaction a une 
25 temperature comprise entre 80 et 1 30°C. 

6. Un precede de preparation de 2-(cyanoimino)-5,6-di-(chloro)-1,2,3,4-tetra-(hydro)-quinazoline-3-yl)-acetonitrile 
ou acetate d'alkyle de formule generale: 

30 



H 




(in) 



dans laquelle: 

FT represente un groupe cyano ou un groupe de formule: 



ou: 

repr6sente un groupe alkyle lineaire ou ramifie comporlant 1 a 6 atomes de carbone, portant eventuel- 
lement un phenyls comme substituant, 

caracterise en ce que I'on fait reagir une [2-(amino)-5,6-di-(chloro)-benzylamino]-aca(onitri]e ou un [2-(amino)- 
5,6-di-(chloro)-benzylamino]-ac6tate d'alkyle de formule generale: 
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(II) 



ou: 

R' est tel que defini ci-dessus, avec un derive cyanoimino de formule generale: 



N 




(XI) 




dans laquelle: 

L est un groupe partanl. 

7. Un precede selon la revendication 6, caracterise en ce que I'on utilise en tant que derive cyanoimino de formule 
generale XI, un compose dans lequel: 
L represente un groupe de formule: 



et dans laquelle: 

X represente I'oxygene ou le soufre, et R 2 represente un groupe alkyle comportant de 1 a 6 atomes de 
carbone, portanl eventuellement un subslituant phenyle. 

8. Un procede selon la revendication 6 ou 7, caracterise en ce que Ton eflectue la reaction dans un ou plusieurs 
solvanls inertes vis-a-vis des reactifs, en particulrer dans un alcool comportant de 1 a 8 atomes de carbone el/ou 
un ou plusieurs solvants aprotiques apolaires et/ou polaires. 

9. Un procede selon I'une quelconque des revendications 6 a 8 caracterise en ce que I'on utilise en tant que solvant, 
I'isopropanol, le benzene, I'acetonitrile et/ou le dimethylformamide. 

10. Un procede selon I'une quelconque des revendications 6 a 9, caracterise en ce que I'on effectue la reaction a une 
temperature deOalOO'C. 



X-R 2 



(XV) 



